Prostaglandin F2 alpha stimulates proliferation of clonal osteoblastic MC3T3-E1 cells by up-regulation of insulin-like growth factor I receptors.
Prostaglandin F2 alpha (PGF2 alpha) stimulates proliferation of clonal osteoblastic MC3T3-E1 cells mainly via the stimulation of phospholipase C. These cells constitutively produced and secreted insulin-like growth factor I (IGF-I). In addition, a neutralizing anti-IGF-I antibody completely abolished DNA synthesis stimulated by PGF2 alpha in MC3T3-E1 cells, suggesting that IGF-I indeed mediates the PGF2 alpha effect. However, PGF2 alpha decreased the expression of IGF-I mRNA and the secretion of immunoreactive IGF-I into the medium, whereas progression activity in the conditioned medium was not affected by PGF2 alpha. Although IGF-I alone did not stimulate DNA synthesis in MC3T3-E1 cells, when PGF2 alpha was added to the cultures, IGF-I stimulated their proliferation. Thus, PGF2 alpha may potentiate the action of IGF-I. At the same time, PGF2 alpha increased the number of high affinity binding sites (molecular mass of 130 kDa) for IGF-I in a dose-dependent manner. The increase in IGF-I-binding site number preceded the elevation of DNA synthesis by approximately 3 h. Furthermore, MC3T3-E1 cells secreted at least three species of IGF-binding proteins (IGFBPs) with molecular masses of 24, 30, and 34 kDa. In the early period of PGF2 alpha exposure, PGF2 alpha attenuated the secretion of all of these IGFBPs, whereas thereafter, it markedly increased their secretion, especially that of the 34-kDa IGFBP, suggesting a modulation of metabolism and action of IGF-I. These effects of PGF2 alpha on IGF-I receptor number and IGFBP secretion may play a role in the synergism between PGF2 alpha and IGF-I that results in the stimulation of DNA synthesis in MC3T3-E1 cells.